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(54) HHCTPYMEHT JWX XOJIOJIHOfl PA3JIATO TPYB 



1 

fbo6ptfeaxe o ia oon cg k MeraiDioo6pt0ance f 
npejQcasmwo /out oCpaConcji- otmcpcnt* a tpy- 
6tx ii mo»t 6un HcmwMOBaBo op» okojto- 
TQAMtoA oopa&mce namtflpaneacn onepcnril 
tpyft sni naxponRCBMo- n MNtmnaxx neta- 
net motoaom nwJwpKaiptoHHorc npotxniBaiot* 
(popnoMim)* 

tbtecrea wfCTpyMCHT juw pasnaw Tpy«, co- 
g epmimjtft cTynenwy» ouptatcy c mnpecco- 

bs oai oaptBKS BbinomteBa nnmnpracxtf 
pacrooci, b craocax onpiBKH - fwonnasra 

OTBtpCTK*. fO TOpOtt KOJICU - fWUMUe 

nam, cooGaamziKoai c oTBepcroaaai onptaicK. 
HHcrpyMCHT ataoarcH chctcmo* imnrm ptOoocfl 
xmococTii b oCpaaoBaHHwc OTBepcnucMR II nua- 
mh xiHinu UJ. 

FunenirTejiMioH cmbokoh Mtacny noBcpxHocrwo 
Tpydi li pa6o<DtMM kojimj3MH npn pa6orc rrtv 
ro KHCTpyMCtm jcanncic* nipoBOM cjtoh, 06- 
p&ywxwakc* b pc3ym»T3TC Harpesa pa6o^cM 
aauDcocm a nonocrw HHcrpyMetrra no tcmtic- 
patypu topoo6pa30BaHM«, oh paobTaer tojtmco 
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mo npeflBtpHicnbHO mrpcTOMy no TCMncpaxypw 
ropavo flC^opMHpoBainw Merajuta Tpyfiw. 

HeooctaTKOM^ ttoto HHcrpyMCHta sanation 
to, to noBjoTOBKH k paooTe oh Tpeoy- 
er sapWKM ptOowft wdcoctmo nonocrn h 

* npcjtBapBTCJxwcoft pajaa<w wxonHoro Kotma 
rpyOM. Ha suxone id tpyfibi nocne oxoma- 
hhx npouecca pawn KHCTpyMeHT HarpeBarrca 
no TeMnepatypu aunie napoo6pa30Bainw pa6o- 
qeft aawKOcni. sno BbOfaiBaer onpemeneKHue 

10 HtyjaoocTBa npn TKcanymwoL Towoorb o6pa- 
ooncx onepovft t*khm HHCTpyMc htom hcbw- 
coxa*. 

\Un% .«306pCTCHIU - nOBWUJCHHC KaiCCTBa 

oGpaooTXH. 

15 riocTXBJieHHaji ueiib nocTMracTC^ tcm, <no m> 
bccthmh HHCTpyMCKT, coflepxaiuHH nonyio on- 
paBKy c KacajrcKHMMH Ha nee nc<t>opMwpyTo- 

UOCMH 3JIC MC HT8MH t B CTCHKaX KOTODOM BWnOJH 

hchw paimaJibKNc oTBcpcnw. a Ha Topuax 
ne<t>opMifpyiotUHx dhcmchtob, o6pamcmibrx ohhw 
k npyroMy, - panHanbHbic na3W. a Taxxc ho- 
towhk paobqeH wtucocth ana noaa«m cc a 
o6pa30BaHHMe OTBcpcTHiiMH h naiaMH KaHanw, 
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CHafiXCH CMOHTHpOB3infWM B paCTCWXC OTipaB- 

kh c B03MnacHocn»io oceBoro ncpcMsuKKH* no 
hum uitokom c nopumcM, Ka HapyxHOH no- 
BcpxHocm Koroporo BwnoAHCHa Konkucaan npo- 
tow a, coenHHCHRaH c noJiocn>io nrroKa h c 5 
o/ihhm H3 paiwanwfbix otbcpcthm onpaBKH, a 
nonocT* ufTOKa coczwHCHa c hctowhkom pa6o- 

nCM WUCOCTH, B KaWCTBC KOTOpOH HCTIOAWO- 

'Bam cMa3MBawmafl *HAKOcn>. 

lb qcprexe noxaiaH oouom bra npcnnarae- to 
Moro HHCTpyMCHTa, pa3pe3. 
. HHCTpyMCHT conepacHT Kopnyo-onpaBKy I, no 
och onpaBKH BunaTHCHo loumnnpinccKOc ot- 

BCpCTHC C pa3MCm€HHMM B HCM nOABHttHWM 

'sjicmcktom - nonuM unoKOM 2 c nopinncM. 1$ 
BbmonHeiooiM saoAHO co ujtokom. Ha nopu> 
nc BbmojmeHa KOAMieBaA npoTowa e 9 cocah- 
neinia* c noxiocrbio e nrroxa. B cTCHxax oil- 
paBKH npcflycMOTpcHM pajwanbiaie OTBcpcnw 
a asm noABOAa cMaaorooii hchakocth k na3aM w 
6 ita Topnax AetJwpMHpyiouiHX sacmchtob 3. 
UItok, ycranoBncHHbifl c bo3mo*choctmo bo> 
BpaTHo-nocTynaTcnbHoro A3H5Kchra b nonociH 

onpaBKH OTHOCHTCJIBHO paAHailMfblX OTBCpCTHM 

b crtincax, npcncnoBaTCJTBHO pacnpencnact no- 23 

TOK CM23OHH0H 3KHRKOCTR K 30KaM oCjttOOTKH. 
PaOOWC 3J1CMCHTW 3 C yBCHOTHBaiOmHMHCH 

k Bbixony aHaMcrpaMH nocaaceHti rb ahjihha- 
pinecxyio «ncn onpaBKH, iuiothoc npHxame 
Apyr k flpyry paobwx sjicmchtob h yAepmaHHc^ 

KX B T3KOM COCTOHHHH OOCCnCIHBaCTCH TaHKOH 

4, HaBinrotBaromcHCH Ha nepcmnoro sacib on- 
paBKH* 

PaDOTy HHCTpyMCHTa M05KHO npOCJTCAHT* Ha 

npHMcpe o6pa<k>TKH otbsdcthh jwaMcrpOM 

70r°^MM npH npOTHTHBaHHH 3aTOTOBKH H3 tpy^ 5 

6m c AHaMerpoM orBcpcnw 67 mm r Tonnm- 

HOH CTCHKH 10,5 MM, MaTCpHBJl - HHpKOHHH- 
HHOOHCBUH SIUM M3DXH 3-125. 

06pa6dnca npoH3BonHTCn Ha BcpnocanbHOM 
npcccc MOflcnn n-63rO c youmcM 100 tc. 
HiicrpyMCHT 3aicpcnjwcTCH b bcpxhch Tpaacp- 
cc npecca, oTBcpcrHc b Tpy6c pa3fla»T Ha 

p33MCp itfWH*** C Ha6opOM pB&WHX SJICMCH- 
TOB £ napyttHMMH ARaMCTpaMH cootbctctbckho: 
67,50; 68,75,7035; 70,55; 70.06 ♦ 70.08 mm. 45 
IlpH o6pa6orxc Hapyxoom jmaMcrp Tpy€w yBc- 
mrmBacrai no 90 mm, ynpyraa ycajoca coctbb- 
jwct 0,47 - 0,52 mm, Bcmrnma ynpcwHCHHo- 



ro cnofl - 1000 1100 mkm. FlpH abh*c- 
htih HHCTpyMCHTa BHH3 npH nonjtoAe k Bcpx- 
HCMy Topuy 3aroTOBKH 5 b uitok nocTynacT 
CMa3omiaK jkhakoct* (Maaio HHoycrpHaJibHoc 
20-30), koto pan HanpaBn*eTCn wpc3 pajmajrb- 

HMC OTBCpCTHfl B" OnpaBKC K paOHaJIbHMM Ra- 

3aM Ka Topuax ncpBoro flet}>opMHpyioincro 
3JICMCHT&* ripn nocjicnyiomcM abhjtchhh HHcrpy- 

MCHTa BHH3, UTTOK ncpCMCUiaCTCfl BBCpX H 

nocncflOBaTcnbHO pacnp^nenHCT cMasowyw jkhat 

KOCTb K AClJlOpMHpyiOUUfM 3J1CMCHTaM» npH OtV 

panioM xonc HHCTpyMCHTa unoK B03BparaacTC« 

B HHXCHCC HCXOOHOC nonO)«CHHe, ACTaJTb H3BJ1C** 

xaeTCH H3 onopHoro craKana h uhkji noBtopii- 

CTCH. 

3kohomhhcckhht 3<M>CKT OT RCnOJIt>30BaHHJI 

npcnnaracMoro HHCTpyMCHTa npn H3roTOBneHHH 
KOMiuicKTa ACTincH na annapar cocraBJWCT 

50 TNC py6, 38 CTCT yMCHMUCHHH npHXiyCKOB 

npH oKomaTCJibHOH ofipaooncc h saMeHbi onc- 
panHH pacro«DCH otbcdctrh Ha Ac4>opMauHOH- 

HOC n pOTHTHB 3HHC 6C3 CWITHH MCTaJIJia. 



0OpMyJia H306pCTCHHH 

HncrpyMCHT juis xojioahoh panzuiH TpyG, coucp- 
xauoiA nonyio onpasicy- c nacaxccKHUMH na nee ACn 

(^OpMUpyTOlAHMH 3JICMCHTaMH, B CTCHKEX KOTO- 
pOH BMnOAKCKM paAHaJTMfWC OTBCpCTHH, • HB 
TOpitaX AC4K>pMHpyiOtUHX 3JICMCHTOB, 0<5paiflClt- 

hmx oahh k ApyroMy - paAHaiibHMC na3W, a 

TZK7KC HCTOHHHK pa6o*ScA 3KHHKOCTH AAA ROA>* 

tm ee b o6pa30BaHHb!C otbcdctkhmh h nasaMH 
xaHaJTM, otjihibioiah hT C H tcm, 
qro, c ucm»» noBMUieHKfl KanecTBa o6pa6oTKH, 
oh cHa6)KCH cmohth poB a hhmm b nojiocni on- 
paBKH C BO3MOXROCTM0 OCCBOTO nCpCMCOieHM 

nonuM uiTOKOM c nopumcM, Ka HapyxHoA no- 
BcpxHOCTH Koroporo BunoAHCHa KonbUCBan npo- 
To«oca, cocAHKCHHan c nonocnio nrroKa h c 

OAHHM R3 paAHaJIbKbDC OTBCpCTHH, a nOAOCT* 
HTTOKB COeAHHCHa C HCTOHHHKOM paOOQCH 3KHA- 
KOCTH, B KanCCTBC KOTO DO H HCn0JTb3OBaHa CMa- 

3biBa»maH xhakoctk 

MCTOnHHKH HH<tK>pMaUHH, 
npHJUm.lt BO BHHMaHHC npH 3KcncpTH3C 
1. AbTODCKOC CB HACTC n bCTBO CCCP N* 614862, 
ka. B 21 D 4lA)2, 13.U.76 (npoTOTwrt. 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 \im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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[see original Russian for drawing] 
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